Chemical oxidation of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) and its in vivo metabolism in rat brain and liver.
We investigated in vivo the metabolism of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) in the brain and liver of rats 45 min after the systemic administration of 50 mg/kg of the neurotoxin. The metabolites present in brain and liver extracts were identified through multiple analytical methods by comparison to authentic compounds obtained from a number of chemical oxidations of MPTP. Our results indicate the presence of approximately 15% unreacted MPTP and relatively large amounts of both 1-methyl-4-phenylpyridinium (MPP+) and a mixture of three nonpolar lactams: 1-methyl-4-phenyl-5,6-dihydro-2(1H)-pyridinone, 1-methyl-4-phenyl-2(1H)-pyridinone, and a previously unreported metabolite 1-methyl-4-phenyl-2-piperidinone. Whereas MPP+ was more prevalent in the brain than in the liver, the lactam metabolites were more predominant in the liver. The amounts of the N-oxide and N-demethylated metabolites of MPTP were minimal.